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esHQii, :^iBOi] mm as ssoii °jt[iAi ±^9^ ehss^ §«ora, 
-^soi t[ii °iQ. ^jHs^^^i Afeoi^ s^oii^, y\Bm\ cm 

AlOll -SiOIAIBi °P|a^£x-li;;BgU ^^F^EiOil SiOjAi^j sf^4^Al gSi ^^SfXflgl E5§F^. 7^0] Af^^l 
•H ^lAl°^ 933^>-^# OlgulOl ^-ilxlUHSM #2!oHl ^^^^Hj SBSl S«ol-^ S^OiL S^sj ^iixfl^ 
e^^ojSsfe if^Qil ^^£1^ ^^4SoH2 SICK 

oiars-^ ^73iofl CH§^oi. w^k um ^^^^^m zi^^oi^t^ ^^^^^^i 5h°»oi^xH("^3j 

fe^oi xflgtm siCK RM±xm lOiiAi^, ^^s^i E^^^oi^h^ ^»^^oi^;^hm ^^i 

EEH2i 7i^:4iAF. mt\ xAisxioiiAi^ se^^^'s: SFS 2ioi fi7Ei3, .2i^»oi^xH°j ^oproioii im 
xiitisoiis g^o^^, e!^^oi^?;hs m&m s^wi^, 217315^21 *«^(hi uiiasioi chu^j eHxii;i;a 

01 Ufl^OlL Z^^^OI^i^H^ MBiAiiei S^Wl S^£l^ ^-i?^^ 3:?l2h ^^^^0|^XH^^01U :OI210il.:M^1 

^h°tO|^XH7K #SoHO^^ ^'■H^XHSei ^xfli^HSQil CHmOl M^S}^. S^, ^^9»0| 

SIOiE E^^^OI^i^BS ^01 MCHAIH, 5|g5joi H|O|0D^^^ o,^^ <^^. OJJ2, c£t.^ 

^aw^sj g/pi sroFAjs,. goi^hTii eisa^^ s^^.^ hi^ck 

m\D\ 2i5hs, ^^-u mRyy siQ. 3^Ar.Sr^s3, ^-iixflXHs:?^ 2^^*01 ^xhs^eiaiis 

6m ^im mm. otii m^wm 9-2038032 ^s, mwm 9-2301293: ssoii^, z^'^'qi^m 

i:g-^oJ^ .2iHSAI, .^?HS 9-2038033:...SS0ir~;. Uiai5}^#.I0^. #.e -Ei^^Ol^XHBJ- 

'■gj°K]|^XH^ eaAiigi -^^m/^^^Ji >mm^M^ mm^ :?i#pr :?i'7;BEioi sin, -^;hs.9- 

230j292:vSMQll^, ^E?L^ Ah2|Aj- iAHHI. ^tl: ?i^Ql^M^ m^im SLH^M ^m^S^ ^[^01 
7\m\D\ Sil-K 01 i?E|^- 3^011 CHtBAI^, ^X-fl CliiMaiOl SIAi^l 5|2J(19g7>d: pp238t24 1 )Oil 
Oi.SlQ. , ■ 

roi GMii g.£ :^^^EiOi .2i01£. OllM ms> 9HS^^<^^€ AFg^fOI . ^^IxCTSM S^^^.M^EI 
2il^°J 3:7|EK ^^:?r L^^^l^^fli^OlU Oia:^^ MEfJ^ei S^^. 3^011 CHol-Ot, ^E!-^^^ B7]U 

i'S^n, g^SE:?|■^:^^iiBE^yOI ^-I^FsoCT El^ 2im ^ 4^ SiQK Dllft ^^-^^l 3;7|.:?K^i'H^01 
;.^XH'S^£1A4-°1 S«^QS AlUxlTII. 3HAI.9 ^^iQI ^»-^^0|^;^B-?l01l. S^^IH,. SEt^ Zl^^OI^XB^ 

llhEioWxau "i»-^K3r¥^^^^ #EiJ^ei . s^oL ^^»-XBg^oii ch§ioi oii-iEi- ^saoti-s)* ca^:?™i [a 
^^tmm^^m Ly&im.' z^o\^m°\ ^oim "is^ xeei m^M^ s^oil ^<"^^Gi¥^!i:?K2ioi 

.v5E M|^^XB.g2t!&eOloF7il eiSof- "L^^'-Ol^XH^ MEiAtfoi: .S^S^. °^EI01. tiigiQ. 

:XB°j. 5SO|;^>e|XHg?B0il m Hl*!thS(^^i^iS)# tQ^, 2t^»-0l^;;Hy feOlM ?f 

.?J XB^m #SAI?t£ MMSI aaS^OII efirSAI^Sej Z^rai^XO:^ imej :S.^^S^^H,w^eHp| ° 

^1 =?M^21 7IB59°1 7Hl'^HMAi, ^St.^ ^IS 2:?1 ^lt^ iS^. ^EF^E12J mm 
0101 ^•'^tl' ^7Hg 9-2038035: ^^HS -9-2301292: .gS, ^PHS 9-2301275: ^SOil 7\M^ 

seh^ ^as^^si ymimi^m 9r2038032 sa), oiis'OA 2j^flAi.?ya5f^. s^.(^7hs 
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9-2301272: SS), OilUXl^AK^THS 9-2301295: ga)Ofl 2J$a *l?JHx^ai M ^ 2iQ. 

^'^^^01 LmmM ?\Bmo\\^^Bm ^^of^ m^m nm\^ siQ. s£t.^ ^xb, ^ 

51 ;^^X01 ^'SB^ej g^t^amtM Xage^S S^ShOIS 5SEi4:32HullHI flBEiy ^, ^3 

as, xiiTi e# s^^o^x|}il sq. ££t^, a^£i>m z^ai^ tssf^ s?ou^ Sr^^ 

OilAI 2!^^^^ El^ SiQK XHg:?F dlsJt^^XlieGIOiS XF2l>:!l5EAKHI 2JtHAi ^^^^ WTil 

EICH, fcll5!t^^:^El:'^ eeglTl! E|~ St/OI SiSlQ. ^^L ^;HS 9-2301292 m\^m 

M?ia: ■ ■■ ■ ■ ■ *. * ■ 
m^o\ ^my[ ^^°^ol^xns m^m?} s^sq ^^^oiiAi "nomxi s^3, ^^^^xhssi e«2j ch 

•^^ 59:?H^^^^^^A1^, WIM ^PH^ 63-3089202: S SOU 71X11 £101 21^ 2101 2iQ. 01 gSOil 

SEE]-, BEh^U I T0(. Indium Tin . Oxide) M^J i^M ^^tm^l UVZ^AfU <i^^#EfZS□^x^E| 

Ei-^n^xiEiu uvsAKHi Hj^HAi xHg°i ^s^m ££t? "^^tm xiioi^fe :?ia^.si2a 

.^m ^o\m^ i>'"^(HiA-)^, s^^Tii ^ 5321 ^»?jHaoi ^if^oin, 

Hi^BJ ^^B^m »g3SS2J S?J3^1 eAIOil ^^^5^^ ^Hi^FQ. 

0121- QfM ^'^U^m SSoHl, :li§2J uH^jSJ ^^5^^ ^^S, mol 7IE^?iQil 

■.bi.^XHC^JH)^ mEimi S^Oll ^^^^XHg«-1M-#2tm, ^^.^^ ^^^F^ ^>-^CHI SiDiAi^,. «c93>: 

^^.^(^-^jaS'lh 2!S3^:)m ^^.oCT X-ilDl.5h^ 5101 Sfi^hD. mm\ ^"-^B^OK SiLe. "ja. 
^iOil ?jac^WM01 ^1^°]- GH-IEK ^Hl I)I:?Uf .°JSoh^ 5^^^0ir CFE:' ^^•'XHS^-i?! #2eF^ 

-go, 3:«j;3#; EfsojAi cm ^^^xH^^-iioi Ai^ s^^sioi m^Lh om^^^ ^^7} w^^m., m^^... 
m^m a^oF^ ^: sick 

"J3# ][)|?4Ai ejSo}-^ ^^^^Oil QB ^^M^^'Am AFM^IOl ^^t\^ WI^AI/ ^EK^C?! 

EL^7:H-|-> ^45?5Al§xl(}il AfgEI^ ^EF^Ei. er M. ^ SiAlEi", Ol^g XilS^F^ S^, "JB^ ^^.S3 
>^01I1, £Et^^BS ^, IIDU eEl-riil^lS- SS^I^ SiaB^S COOiO&v tMIK 

*3ol:= .a32J Xi|017h S^mn a^iU SSOl gr^0^aDB.5F^ 3§0I 2iQ. 

3^'oi gi^ m^^^ um^ z^m ^mmn ^s^^'^ '5iii> ■ 

IHEiya, ^7IELiAL &EF§Ei ^2J. ^^^^:;iiAH Xll^^f^ ^lOIEK. Et.^, 01. ^^iQij 
,2^. & ^^SS, 01 ^^2|i4i7ie/Xi|5§fe 2.CHI X1!S£I^ ^^°i:IHEiyg :?IB; 01 ^^^iA|#.- ^dltK 5A1 . 

^^^^ imOiL DIAil^MHEiye :?F^oF7il ofe :?ie^^^^Ah^^^^ 01 

^^^±Xl 01 ^^^^^liXhi qidl*]- SAI&xl, il 01 iAISxie ^UIt^ ^^2^ XflS^F^ ^OIQ. 

■B ^-gSj Xi|3^5^s^ ^^Eo^7^1 ^I^h ^§^21 XllOiM E.^ SBM ^'IS'SJ 

•iS^H^S"^; ^' 3 S3PH1^''^# Olgol-Ol ^^t}^ SS, a 3 ScM^^T^i- s. 
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« 

ai 2!#%;qsaT ^mm v^m9\ii. n^um^ siAi^i^ 2101Q. 

_ 

JLAif^ ^"ctHXIH, dil^M S.f&'-AI?!^ 201Q. 

2J 
Q. 






lAliTJ^AI, 4^71 ^3£j a(Am), 3 SOU c(/<iti)S SHI, UlSJtS^ej ^5 b(;im)S S^ 

5, ith yt5,4g ^Isl^ oHsiixBglj »j)5j73Me d(/n.)Eni^-. IB, "J37h Qfm m&m ^ 

(1) a3:?L d/2 <b <5dg S^^S^£s yi^t^m ^SaCH 2iG^. 01 Et^shS ^iOfl °JSHAI, 

(2) a>d/4: b7|- 2fg S°. a> d/4dlEra, ^3011 gS^XIS 2101 SIXIB. KISSS^LHSJ ^ 

(3) .c>to It<,(A>i.)S e}5^s2|. e}=)t] 

(4) c> d/(2b) 




. iS§.^.pi ;v3gdyne/GinO|? ^°J a« Jfl Al-gSiPl £l = 351. ^.S 
?!!ifl?;HM°J 3 tJ-^SW, <i DlSg Ol5f2| lEia, e|e}e) ««PI >:Sail.g" 

•El sasoii •^^^£1 as?Hi'*iEiM ^^'s^7)l/*!!s^il,. a .^^sj *iEiM "J^^ 



■ Gidi 4^*? mmivi. Qii# . MS. i Ely ■ kmm Ti^U^h aapii- k^^^^nai^ at^. * .iHEjy skji , at 

•EIM:a# ^ 9i!a. OtPIOll'AI,: SS2| SSTHHSEia-, ^sSt^OL UIS?^sCTe> ^JmS.S. ^.SS! a 

f^iioT sTijqigs ^%(f# 9a-7f s«a :'ism gEh^oraeiM ^m. ^mt\^ 

mm ?itf 595His^gosAi,.^:'ix8es aassspii. s?l.?JgS:S3m•,§«p^^.sga^. 
•siiaK- i§2i fajyEii *Ht^ g^oii, &3:»^ «j3^s9(hi, hisjai ••Bf.e,we?!{oii cHth.uiatJS.sj- 

;3yElSgm.qlHts^^.3ls^g^s.t^[:>. 

t£*V a =i-go| «B)^, sgas MEIWSJ S^Oil eve^XBgsHg ^^^igg s'^Sfe 

■°7\u.s.s. ^gas a3S«3M ^yms.m ?gaM ^.«sF=.sg3«asg2h rbssj 
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om7\ m^ ^mm. mmti^ t^±s^M z^^'omyi ^xiti^ l^ioi^xhm ^»t.o. ^3^^ 
>^t^5lo^ ?hssy:?|LF ::^>l^:7| ^1s7i:7i- ^^^stfCK ^571^ 1 e^i ^^^a^# t^^tt ^ex^ioii 

^4i?11tFtM0! d-^SQ S,^^ Dill MS ^4:711 S <l^:liBJ #e^0il CHt.^ 

m\o\ Himi^m mn. m^^^xm ^mm .m\o\. tit\^m.m\ 
^± m±tmmm mm is, cf.. sf,, chf, e^j ^^g2ii:?f>^i ai^eick oi 

n xs°J ^ty^o\ ssxiekhi sj^HAi ^^°^;^iig««2j «j3^^soii ch**- mm^'oi 20£ 

^\5.m 5SxlE|2j ZEZIGI ^g^CK S£t.K ^^^XH EJ «JH^^S01I CH^^ S^^^l 50£. 01^^ 
01 5SxiE|°J ^2101 ^gsiQ... "JH:?F 2#^S. ^^EI^ S^, .i^x^E|()^I S\nM. ^HSf^Bj 

^'■^iXHS^-ilOll CHt!- Sim^OI tl-idiS^^ 0121 OiehS aH "JH^^-^Hj 0121 Ol^'-SS ^SSCK. 1 
S, S30I y|°i:^HSeHail CHslGl S^2|0| 50£ OlohS £1^^ SSxlEISJ ^ESOj ^gSQK 

:«J3uh#ej 530l ^^S^XHgoHQjj (;||-K3, 2^2|0| 20£ LHi^l 40SE2J £I5E^ i3xiE|2| ^aOI ^ 

..oii^ioiiAi. S5i-aei7:i ui*!si^s:^i^, m^m^ ^^^mk^^o\ Q\m^^ -^mm ymn sii^ucni m^y i§ 

aCK Ml IS. OlS «^°'-XHS5H0|EFS, ^^:'ll 5S0I 2!5|-^1 [ClU,. UR^:?! 

•;g aS^f^ 5S0I Hiat^SM «jQ, 9_^CHS 5l^^BJ OiB ^^^^XHS^-ilOIEIS., ^^:?11 S^o^^ SS 

01 uiati^M ran, uR^g s^ofc isol diathsi ^^M^m ^21^^ m^lw 

Hhi^^'^|-:HI^, "JH^S^S^, «JH1 S ^h#°J ^^^g ^^t^C^. ^3C||DllSAi 3 ^32j 

££t.N ^xllOll^AI I^H^^gg^, ^H^SSOll oht°]-l ^^o^ oF#^^^S§2L ZI oF#^^l 

-g^s^oii 5=^jAi bcir t^^^^i^ ggsK o^#i soiAi ^^m^ ^^^ty^ ^^^^'^s^s 

ilf, n ^^#.^^1 ^^S^Oll. °>fJAi hrll^ t^^^F^ .SS l^^HlSt.h- 

^^igQii.g/^^ lEiA4S S^CHte m:4::2!^0I .^xl£IIl> y^^'-WS^.^^^ ^^^^^ 

^ym^tm^"^ 3^1 1 ^ siQ. 0121^ ^:?ia^£x-iiiArsxioia. 01 m mm is ii-:^:^^^ no 

g^^OIQ. mB^ lEIOmiE mS^:?l?:BgS 2101 HH^^Iu^EK iEt.^ "JBoh#l 

-^xl^fe .g^Wfe/^EI^^ ^•Ei51tR Higgg ^EIEI A^§t^C^.- 

• oF:?I SS:?H^'^*-S^^A1,. |g3:?|= d4^1E^^D^X^EIS tSjsrt^ X1l1^.^a.;OI2l(HI s 

■'^tK^ ^±^p[± lEF^DWEIl ?^ii2f SI ^.Hlt^ 5S:?HSW^.l 2101CK. 

01 1,^^011 °JmsV.<l^db:?^::^ lazsDFxiEiwi ^^mi, ^i!:! m^y:^. no e2j^:7ii:?iB2j ssm 

.SS:0a:iEK :^7im5Sl ^^m'-HgA*!:; S^IOI S^T^I^^ ^^TIP^^ ME|-2EDWE10|i: .2Jtt- ^^tH 

mi#?ii :^itH ^s^p. 

^^oH^e o:7|e(Hl ^01%^ <i SiQ. 01 §:i:71i:?h^ lEhZEDFxIEIQII SI^IIAI :?IS?I°J 3?*?^^ ^^^£1X1 

it!^: ^Oi£ .^3?.| X-O.ISS S! 7312Sgi S. 01^ 21^]: lE^^DhxIEl^. [H7l2.^hCHIA1 xiEitl^. tHP!^^ 1 
:EF^DFS.^^ ^ ?JiLy. 5^01E )ailSg S SI2Sg S Oii^ 21^1 lEhZSDfxiEl^/ S^^uHHlAI 

SEt^, :7r59|Si §£:7KW:^S, g^ilE^^DFSEie^ §FQi£ ?D, ^^.?L 3-ai£E0K)ilAi^, y\ 

^^y\ y\B^, ^y\m^ ^ sck oi oi^oixis :?i5as# ^sl siQ. 

7i5?iQii s^a ssoii 2ioiAi, sjoie □ shbi aj^^ °7iis ^^^^ 4= 2!c:k ^'-i?! :?i 
'^^^lo^ saon sioiAi, a shsj ^►s s *si ^:?ii^ ^^^^ SiQ. £Et»-, 
(HI s.«a sHOii aoiAi, n ©31 ty%si °y\m:^ &'m^ ^ym^i zg^s siQ. sEti 
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7\B^m ^aoii 2iO!Ai, n tm^ ^^iiif ^^s\ ^ym^ 2#£s s^am, □ 

^Hl ^S^h^ ^IPIXBgOD^ ^ ^^?i^52i MKm /^mV a^H^ XHgilll^-il^J SOI 

3011 ^s^^^ytiAi Sr^n ^%^m ^s^-i+tw sofai ef^iJii gs^e ^^^«Ai€iCK tiE. 

9,»-7;ilg?li2J ^••71 ^aSSOfl CHt.^ S^^^-OI SOESQ ^^£a. ^^s^XHS^ilOl «J3^''¥0115E ^^^tlJI, 

^B.^2.^ .MOi 10173 JSHi.^ 01 Ai 2]ssfs 7imHs s^aoi. disiQb ¥i5t?iije?ij.2j asi- 

££tt. "jHi 2§^s ^^tm, §[#011 Afg^m, s^^^oi 20£'-5ose 01^^^ im^^s. 

lyBMOllAI eioi ^^TEIAI ^7\U- iJOj-T^I fcHEI^-^X-lie tHl^- ^ SiQ. . 

HS'^oii Bjti- ^^^^s^i A^ga^s ^^sa^7^l bigns oh.^ gmeni oiAiitJ- m^mE\ s #&ef 
s:?!a:^7a# Mit\^ aoi sck ' * 
££t^, 7;1l5^.5iM.g^^s^^ s :7ie^ioii sgns isiAifoj ^^o^i avov;^||goj|^ is^m,. 
^^oi~ ssHSAi, ss^Hi'oi 4'Ais ^hs s^oiL n s.^^m 

.i£iLK ;^ii5^^# ir^oh:?! ?imcn, b :7IE»-^ioii «jh^ ieia^qj s^oii «'-°^xbs^# # 
3;hi ^ H^^.:±^5lls cid^ ^oii hi^hai ^^i ^^eixbb^^m #2oh^ ^u\tJt 

SXm MSm^ 2!0II:K OI SAISxI^ ^Ef^EIU S:7!ELiXe Ol^Oil ^ 2iQ. 

B :^ii5^^m ^'^m:7i ^imoi, ^^^^^^^^oii °i^Ai ^^^v^^^uh^ 5Aigxi2j 

7;ili^^^e ^OICK 

£2A'^2C^ a^^^^si iAISxiOfi SiOiAl, ?iiS!7^g=4r# ©321: ^4^2J mm SAiafe 33£0j 

B^^^2] SAISxIOlI ^.^SL^ ^SIEIM OHMq^S 5AISx|2J. ^^2\ Sa HHxIM SA'^SS iEAI^K 

:-^:;m^soii:k. ' ' 

SE3011 miBI:^ eilEIM. OHMq^^ JEAISxl^. qi^EI^ ^4:21 tUM 5A|.ofe. SBSEOIQK.. 
LSEA-5C^ 2»-2{:. E42J A-A33E, B-BB^Ev G-G9;3E0IQ. 
.iE6^ H g^i ^#AI?J WEF^Ei2| WElI2i e^EOlQ. 
SW'.fe gil^AlOliPH 2i0iA12J 2,^ s:7hM iAl^f^.SSEOlIIK 
jSeft-fO^ ^^g2| ^i[4^Al011()fl 5^t^ ^^^^^2|...g2Sg B^SOICK 

•:^^seoiq:. 

:S10A^10F^ '&.&'g.2| BlB^AIOIIOll ^^ersgSg2J Tifl^Sg SSEGiqi;. 
.EIl A-i IF^. S WS^* X-IIB^AIOIIOII ?m ^^2fS«S^2| Xflk^S BSEOlCh 
E12A-12C^:B:^'S2i. Xi|64'Aioa01i ShtJ-^"^^ Xlli^g B3E(3^)01CK . 

g ^^S2J. S174'A|01l01i ^EIH OHM.^:^^ SAISxjS . ^«£iOi AFi2| l^Hg/ ^^3hOi 

s'Amhs gg.EoiQh 

EMAr-fcb E132I A-A:93E, B-B•t^^E, C-C'B^EOIQ. 

E15A-15C^ 9tEx-il.# ^S^F^, E132J A-A'SSE, B-B &3E, C-C'SSEOIQK ' 

£16A-IBC^ S^5S# SSS^^, 2,^21 E132J A-A'^SE, B^B'S3E/c-C'B3E0|C:K 
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sisA-igc^ asT^EissM ^^21 seishj A-A*e9£, b-b bss, c-c easoic^. 

£2DA-20C^ S7|o?£Xfle,^^«S§l ^a§^^. 2,^21 £132| A-A■E^^£, B-B*9S£, C-C*E^^£0II:^. 

S XHB^'AIWlOll Shti" MEeOFJ^EIOil °Jt^ IT07IBiS9 S MEIOIDIESI iS^^IMAiSJ S 

£25^ ^"sej ^giu^'Aioiioi) "jHg Si ^y\m^ 2^2,^ ^^m^ xhze^^^s sai§^^ 

SSBSSOID. 

OI^KHl, g^t^ 1-29(H! :?|XH^ ^^SS ^Altl SM-XHa^AIDII S! 3 S^WIl 

■ (l)Xill^Al(Wl(°J35ii^l Al-'gife ?,'^»-) 

B ^"S^ 5AIS:jc|~, :?ie?i(HL ^OI2j «ja, S H ^HOil 2JtHAi qi5i£| I^iex^Qil ^HSlSQil 
^^El^ S^^h^ 5AI&XlQir SiOlAI,. ^91 ^#.a(Am), ^OIM' c(Am)^ oFH, 

"jHs Ki£5s^2j ^m b(Am)^ om. sEti, .^mm ^^m^ ""-mm^s^ '"-^rmJimm 

6(m)^ ?gH:7K a>d/4, d/2 <b <5d; c> to [.to(/nn)= ^^m^^ ev^IW),. SI c> C1/2)x 

(d/b)2j °h^;oE^..:?i5i'^i(ni ^^tr ^qiq. 

£1^ ?ja'S!^01l 2J§HA-i S ^^S^ XAISXIM ^^^^ UHHj ^tm. "c9H2f ^S^f 

s ^^2\ iAiSTiioii A^gs :?ie?ioii ^xis ^a(£^^^ SE^ sy^'-oi^XBEf t.^)^. OHM #9, mm^ 

•^7\B:±Xm Q\mtl SAISXI2] m^, ^EF^EI.HI tkbS.^M 21^^0|5PI ^I.tH ^x!£l^ 

Mm ^^^Q. £1011 ^Aiot^OL -^^71 "ja2J ^# a(Am)S§^S. 3 ^Ba^OI! SiOiAi^J 

d(/tm)0il CHo^Ol a>d/4. ^, ^A^MBS] 4g2J ISQ. ^ SrOWET, ?i{mBS:?h °]SBF^ tl-rfcS 

mmtih nis^s^^si ^# b(;tfn)s t.K iifloih c>.:(i/2>x (d/bx ^ eije^s^si 

^ i^Oil 2iDiAi"^,.?JHS^01l 2iOiAi°J "£5Ar^ W^y^M. Wtm^ 3^21 AH>b ^ 

WIM IS, ^BH^ um^tm^r^'^^^^i .^^^^ 3 

>£2(H1 ^Alo^^.21□l OIIAlElOj.SiEh. '^,. £2A-2C^, 4^5 ?i?^aS:4ii-. M^fe 

:.:Hrm: Xiih SAI'^^^ 

LJ^^oi^msAi. mm^n mm^^^^m. m^ Ms^^ 

a{y;tFMe'Ah§ttEK ... 

■ eHKise AFeufe >i^aioi5aii, BEiag. Miaa ■ pnan esj 

•s. «ja2j^^oio{i..^^.?jAi. ^.7i?;B.gi £5^la,. .j $i(Hi: aixi±M##.:£5^^^^ aEioi,: "jasj^w 

./^jAi Of^ae.. ^AfeFOj EilAI^MM. ltl^^>>^4»^fe -^Qil .^JtHAi. S^S^m Sf^JAi. ai7^|-^^.M :a^2JQ. 
(b)7»2| 

Transistor)7F SSS .^g7IS0|01£, ^EHEiOII Ahg^^ ^S^IHOIOIS #AIE^,.3 XSOl Sa2F 

•g^«oi .^B- ^ws 201 ufs5i§h:>. ^^ixbss ^ash& .aoi s^oF^ ssseiwi 
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(c)ni£5S^ SI ^^si&oj 

a SAIS-xl^, 2J^BA1 ^^IS 7|=^S^, ^, ElSSS^Ofl ^HSiSOil 2J§8A| ?!J35fl 

^QK S ^^SOil SiOiAl^, «SSt^ «J?xlIXHeH| 933 "-^^^AISm d(Am)S tlH, u|£5S 

^ b(;»m)M d/2<b<5d2| g?|2J 2!0| l£t^^a. b2| 2>rOI d/2(/rm)0mfe! UIKHI^ ^J^^ 

01 I1£5S^H5 ^XIH, «JH1 mUi °'Soie th^iS^^^ ^^£101 BIEIJl, "3H011 
01 SiDH °-t|^OI «cgH2J ^IOA So^AI^ ^^^t-O. ^£ti-, b£] ^s^OI 5d(Am)OI^^^ UJI 

Qfl^ oHxi« al£5S^Dil 2r>y£IAI°^ STOhT^I, ^^^IJilg ^71 ^\tUi^ Tiesl- 

Sr^m ^£ 2!Q. 

s ^^SQii ^cHAj^, -^^z?! nis^s^^ By\m s^^f^ 2ioiEra, n ^^^oii ch^hai^ mei 
s SBj. ^^^^^ ^Tim, n i\ oi^hf ^A^t^ ^^^s. :?F^oFAia, aHssoii ^sm^m 

"OIAI^; ?^sior5l7r WS4»^l 510I Hf&3!uf°S: ^eirOilAl^dWIl l^; ARf^OH-SiOiAISJ 
^OIU §§^)M ^^'•ei SiOiAl^. H (HIAI^e ti" 2101 bF^^simCK OI2h gO| 

t^^SA^, oH^XHg;>^ K|£5S^0il #2S UilOih OilA|^^# $j>l! 5.^711^" 4^ °1Q. 

PICK 01 QH, S3, 4^71 th^iS^S ITOS^^HDICK 
.(d)ia^^El 

B ^"SOll SiOIAI^, ^HSSOl iIl£5S^0il dj^HAi ?t^xWSOil CHt]" HlSisF^HJ SQK koFXIS 

m. an s y\BM^m ssxieim ^ai^i^ ^oi y^s^?^^^a. om s^x-iEioii ^tH 

•sm 20£oios 2i0i uHi.^^§H:ir. my ^oi t^HS^, ^»^^#2|.:^))iioi|:HitiiAi Qia ?H5^ixiig# 

£^o^01£,. ^3tlIXHg:?F «JH^ ^01 HSXI Sr^H,. ^^g^l EIESS^E^OflS]- 

^ ti-^oF^ s-^^M^i:?io^ cH:?i^^^^i:'itK>iiAi ie^zigi-zeam i^^^^iEh^OFx^Ei 

•SCI-.; 

■9H51!^0il ^OiAiei S^ir^, :?flx^E|CHI ^oHAi x-il^OI [ffl-Oil, 

vt]- ^'^^^ ti-cK s^oii ^m^^^i^m 3^^011 sxiai- xiEie thois ^.a-. shs^ 

-.°fS2j = 3)11 Oil bimi. aif^>-i?i?:ii=s#^£^^ ?^ix^j;<;Hg:?Mjai axi .H^^ eie 

M'^tlU. 0! [IH; .KIE5S^Sl SS/ ^'-a*]: Uf£l:'aO! CCjE^ SS.:^)EIti'^S 

:Ef^Ei2j ^^A«x!i^^oi A^§l■ 4=.. 2ia.^^7ie^smHss>y^,. wim ms, -^^v .EhetHi 

^ SSxlElS tioH, ElSa £ES ^SHU^Oir ^tHAI ^-SEI^ ^^^Sl SAI&x|(H! 
32i01A1, i^*-:?! ^Kev#Q| SSl^^OI 30dyn8/cra^ .eHx^|7;Hg#.-Ah^3K)l ..^^S ■ ^9^^^ ul-.^^^'-^^ 

Ahg*[ 3^21- ^'EL. |dH ^^ .iIl£5S^^ B:?|Oil OlS ttSl :?l§l^^01 OhUEf, 

:^H, S3CHI:UAICH1 5igdi: ^ilx-iiXBiSBJ iS(HlUAl:M- Xil01*^ES-Wi -^-71 ^^^oHl.; -^^71 

gJHSI^Oil Him^HAi'E Gi D|A-ilt^ uHEiyi 7[^tm t.^ . ^§1/^91 5SS^°) S^S X«014^^ 

-M^.. S.mm §21 OlAlliilEiyOll S^&F?!! AFBil^SAN, 4= /«n^011A12J SBEiyOI. :?f^3F71t SEK 
£E£^, S^ia^XFXflSOB AFgElS §S?a#0| R, 6, BS S#2J XSSI Ahg^h^ SPOUSE S:£&FQ. 

Oj:?.|.0fl AFgEI^ 7\B. S3, ElESS^fllgQa CHtHAI^,. 3 93aa# MM^ £521 2 
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(3)»13^AI011(5AIS^X|2J ^X-flS? ^«AISEH) • 

a a.go| sAis^sj qi^flsi =?&m imM mm ^s*!ck 

DID. £4^ £30il aOlAISJ Sf^HJ t^?Hl UEflHS SS£> £5A~5C^ £40^ gc^^ a-AM 2!0i 
AI2J §Era B-BDil SiOIAiej 133 C-COil SOiAISJ EhaSEOICf. 

^ ^'AI^EH°J ^-i^EIH DHM^^^ SAI^^XI^, ^SI^IEKIO)^ S?/¥^Oil iAI^(ll)m 7HI^H1 ?1CI 

tl 

iAI^(I))01]^> «Hg^E|H DHM^:^^ SAISxl^J. *-HEIM DH^^^:?ie2l- ^S:^!^^! 
•0)WSr%4^?H^ iF^(7):?F UHxIEIDi SiQ. 7ete(3) ^ :?gtlS(4)S^Ei, -AF>i(gate)2h 
^^:)H^ mOIEH>:!!(sig)01 mxFEEIOi m^^\0\ Si^, 5:,^ 5f4r(7)CHI^, L^^.!l°'-^^^fsifi^ fi^^ 
(gate)Or HHxIEIOi °iQ. DH avo^ IHxhtlCH. aiOIEt^(sig) S! ^A^^ (sate)" 21011, ^SS 

m4::(7)^. "JH(bank)#£S MEIJU^oj; OtlM 13 -BO/tmBI SI^SJ S^^Oil ^^£101 °iQ. 

3 ^(•a)OI 10^nO|3, ^Oi:?|- 2AirOI3, 3 ;^eS^ ^t}. Um ^EK ^ 
x-Ii;^HS(PPV2^x^ie?^l# OMF, eEUIiai, C|Oill?i!^£IMS tl^^lOI ?iHth^ •2)^A1^, lEl(iLFEHtfly 

M MEtJjfe ii|£Ss^(Hl.S^A|9|3, ^:'|a^£X-il.5,^(43)0|. ^^SQ...££t.t SS^^j^^ 

#ogA1. mE|l}iii?l!a^A|E|5^5ii £2^X1153 .^33^ ^5!311^(HI ^^HAf 
ZSSmOlE^CK 

^ m±a)^ SES731OliIS(50) S ^^5|^-1^^7:K40)M ^tilt^C^. £#XilOltlS(50)^.. XillTFT(20), 
mmctp) S ?H|2TFT(30)M ^UmH 2!Q. 

XlllTFKZO)^. 3 ?flO|M2!^CHl ^Ah!!! (gate)^ loBAI ^AFd^:?!- SS£I3 2iCK ^7:igl?(cap)^., 391 
iTFT(20)l- BoBAI aiO|E1<::!(sig)^^^E1 tf^^dHM ^XII^h^SfTll ^^Eld 2iQ. ?;-fl2TFT(3 

•0)^, °f g&(cap)0ll HjtfAi Ixi^i tl4^iM^:'K?110|Eg=(Hl SS£I3 2iQ. S12TFT(30)ah^^e,^-;ai 
-7:K40)^ i:Hi/2^(op)21- S#23d(cora)]lf°| AhOlOlIAl 5!1S.S:^£I01 

••:^1I1TFT(2Q) ^: X-il2TFT(30)^, £4 ^ EBA^^SCOil. SAlU^F^^^ ^S^-!i5|o-S.- ^^ElOd SiEf. X-il 



- Hai3S^(22)0l 2:71^^^ S^SlOl- 2iEK. EE{loiS^(22)^ • :^112TFT(30)SH 71101 M3^(31)0U1I1 
#e.K^9^''(51)HJ mtm S^l.^^ S^tlOl Sia. Xt2TFT(30)^ 3 ^ -EE113S^2J *h 

?;-iM#Z^13^H5,l)HJ ^^jie^^.s^jiAi tilO!El/!l(si3)2f gAIOll ^^Si. S^ll ^1.^(35)01 ^?\m2: 

-^(41)01 371^H^ .S:^E101 SitK ^S2.^SSAi.^ :wm'-#3 ITOi?l" A|-.SSEK. 

^a^k:^^ Sia/iisS>!!.(com)21.3§^^(39)^/lil2TFT ?110|MS.^.(3D2j 

(36)011 imM. ;x3i.r#^i-i32^(.5i:)#.^3xfl5^^^ ^;^r§if(cap')i 

4 ^EK ^El^^ ^7:|:ggP(cap)0il CHtHAi^ SS=2!<:^(com)]lh2J : AWIOll ^^S. ^'•^l .£ltHl- ?Ah<!3 
(gate)lF ^IS. "^^S eifdH^SJ AKDlQll . tl-S^hW^ .#EK S£y.K XillJFT:(20).2J ^aiElS^.^H 
:2TFT(30)2J..>i|01E2^(31)m Olgei-pl «7Qglf(c8P)# 7^3|Dt5E ^Eh 




.1!!).(PPV)01 . . _ _ _ 

.v-*iHEhO|^^ 4^:25 .^SulOlS' CHt>fS.^(op)011.^ o^A^u.fe ^SiSXHS-; 011.1 13 ,. EIMt.'"^. 
'=liDr^, §2J =^°|0l AfgaD. CHt.'^^Cop)^ SAI^CID.^x-II S ^jOise eX^(J2PF^^EI 




EFSOll, ^«2| esjEIM OHM^»±S iAISflSI ^SggOll CWBAI ^StfllF. 

ersaiss-sss: ^.S':'i5(io)oii m[Oi. mm raaAi, TEos(E-DMEioiiqAi^aooiu i^^^^hi 
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3 ^hXias^^ ^^t} ^, S^CHI eaf^OFCVD^Oil SJoHAI ^m7[ 300~7D0g^Eso| 

UllS^^ ^'eie^'SS OI^CHS QfgWK bllSlSI ^ei5S|og 01^012 ^ 

£ifl?^(HI CHjflAI, 010173 OiUmm SE^ HS^SS ^^J ^'AlSm, o^£xfl5»# ME|^'a= 

TE0S(E(|M£KHI^AI^aOOIU t^±7\±: Slfil^F^S §^01 ES^ZlOFCVO^tHI ^UM ^M?} ^^ 600- 
1500g:fiMeej ^•ElS^i*!^?! I'^^^S^ 01^012 >ilOI Eg3S|(37)l ^^^Klf, QBOil, 

Eiy^fCtt, m\^E^{2\. 31) a 71101^2^(31)21 9s^^(3S)# ^^tta. 01 sgoii sioiai 2?Af>!i 

(gate)£ ^^O. 

01 ^^HQllAi, n^S2| ojOI^^ i^CHAi, 7i|0|^3^(2L 31)0il CH^ra • EaiSiS^ 

e ^^m. mm. m^moi sESitixi Sr^^ ^^oi xh^s^^^ ^q. qmoii, xiii#zj-^32[(5i)s 

^^ti- ^'^ ^^M^S ^^ohJl, lH|0|E1>:^(sig), EEiiej2!^(22), SSSS{!!(coid), S#^5!{3(co 
in)2J 31,^^^(39), S §?«5!^(35)§ ^at.O. H X-iIITFT(20), JJI2TFT(30), 3 ^X|gl^(cap)0| 

^^^EK CF^OIL X-li2#ZH^3^'-(52)2J 592!x-il()ll ^^^^ ^ uHE-iyul-OI/ ^^M^l gtHAI M 

g32»^^^iS: CfMOiL ^Al^Cgate) ^' CilO|E1<!!! (slg)Dil COEfAi 19^^(62)1 

122[(62)^, -^^71 2j #21 01 DIE ^2^- °:7i^3;^ass^stfa. §32,^(62)^,. n.^ s ^iw^ai,. 

#*Mdh2^^01 ^-ilxIlilCBei £5^M[H2J ?t!5iXI#0il CH^IOI, a5^5^A|^! {^m^yQ. 

^ ^^^). mm um^m 20E0151-S, i32j-(62)g eHjyuH^oii cHoHAi bist^^, mm mm 
50E oi^^^s ^\nM M^m %y^t^ 7^^m MmtKi\ ^'^ti.Bm^\ mR[^mnB.\m 

-^Alt^D. 

^7I^^Ex•il(^7lEL^Xh)S»- "jBOil 2J^HA1 ^^^^^^ illE^S^LHDfl 

^^*2J IIIESS^QH CH^FGI ?J35!^ 7l^^lE^^Ei/^:?l^^Ex-!12|(43)e ^^^[71 M^?}^-^n\M 

'■E|?i! ^21 nyW^ PFV2iqixl(MHE-PPV)M aHmi^l Mmm^O, m^W^^m 

XHSSAi^. MEIM^^^^EX^IM 3^?!! e2J ^►t^^^Tll ^DHIHI gtHA|?| ^Bs^A|5l AFgoh 

Cfg^S. PPVS:?x-ilg°-tt(PPV2i:?x-ljg^# UWm^tm SHtfAlEi 21)2] i,^^^K)11A-| BWm M 

Timn. 150E2J ymxizm s^tui ^^mAi?i, eie^s^chi §^^Ai?tAi ^:7i«^Ex-ii^^(43)# 

t^Q.' Oi:?|0ilAj, ^ ElE5S^2j Hv?| ^' ?i1X-ilX||S2| ^il^X|M(30/»m>,/)(}il CHoB 

Ai m^'mi ^2.^ ^StlOl Si:^E^. °:?|OhExil°|.(43)2J E5S^^ ^H#Oil 2jmi ^^^^FTil 

..-aixRgoii iHefoi *!tf^* mil si^ESi :?i^x^l7;Bs:?^..s3^.^o^l .^^raoiE-^cL a ist; ^SEi^oii 

-^^a^ ^9|o^Ex^|°t(43)S 5F^3=DhQt S tl-i^l^^KHlAi ^g*]" ^X|*i-Q. 

^x[m ^^Dfl^, ansi^^^'Oii 2j^^ ^xiixHS2j mi^iy mmo- ^iqk 

27:h^a#oi R, G> s#2j j;Hg# A^^^l-^. s^o]!^. :i^^al^x^El> □ljx^E^(}^l 

.Si0i.AiE/^ jMg2J . i3.g-^# 30dyne/cm QluF^ ^1-01 .^S^l-S th^irS^tHIEh: IBii^^ofe .510! 7^ 
EIE|5^5!!^Ex^l.)Qir ftE|^EI?!j#S.>yg^g:7l-^»:. ^2J XS.S^Ql-^»-II, Mms^:?! MM 

M^m e- iss^or ^^ "a 2i2j ^^^gTagxii^ ti.^miQ-, iss^oi 3gdyne/cm om^. 

d|2h m^ >:S SaTaBIClEJ^DhSEI)^ ^3(HI CH310I ' 6Q*> 014^. ITOiSOflAl^ 20* 01 

^P|a^Exiief<43)b! 4^£13> ^?;s:7[5r(lO)2J '712|. EH^P3^(pp)g ^SSKM: ^EjM- OHM^^r^ " 

:iAiS^xi:7h.aK^£iQ. 

4»-:?l2F X11ZE^»-S0il 2JuhE, ^3S!^.#. 01g5K31. iS2i S^OII 6,.B0il U\Bt\^ ^:?l^^Exil 
H,'-(43)m ^^H^ Si^ES, Sa'Eh2J e^EI^ DHMq-:^^ SAl^xlP:.^.^ XII 4^ 2iEK 

. TilEF^h ^:?ieL^Ex||°tm tteDHir^^'^^ ^JIiiS ^^^^ 4: 2i:2ES> .gfv?10il M2^*0|: ^^^^FAI. Sr^^ 
:EF; .Et^',: ^::?19^Ex4^^2J ^)}n:7|. ^^uhES, ^^^^^^ir4iXK40)2J ss^hxi srii,.^'' 

•3E|:n, LilOlEi^ ^§tl^(3.)U ^A^^.^^tl^(:4).(}^|E TFT:7F ^^EIOI :2iA|°^ :Oim IFfe ±f^(7)(HI. 
.i(7)2J TFT2f S^tt #AKi|Oil SSilOl :2i:'r tlH^OIEF.: SEtTV XII1.TFT(.20) X||2TFT(30)()il CHoHAi^, 

-a»^oi. 1^ PS, tt^oi NsoiJi.Qfg^oi ps: s oi!^ 201 die ^xie.^, oiai- goroih: 2.%m 
.2i?flAiE ^7^21 g-s^s inm ss^" ^ aQ. 

(H 2I2J SSQ1I) 
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OIQ. 01 S^. :?l5!0il l£f;6U ^2^S 01^013 ^3:^15^(303)1, "JHSAJ 4^7:i E^J.^^XHS^ ^ 

gU <i^tFHM, 31^^^^ DHM^^^M ^^Sh01£ ^Q. ^g:?ie(300)?(0il E!^^OI 

^XH(301)e ^^Ej- ?J359g(Hl 2J^BAi ^^^KDI^;«(301)S mim?} ia£5S^(303)(HI s^ar 

:?jcflOflSAi "c^nej ^(a) 3 iri£5S^2J ^(b)tf SlOil «tUI?l, ?3H2i ^OI(c)M Zait^ 

SKM £6011 SAIti- SAIgXlM i^i-flSmUl, SHS^Ofl SJ^DAI ?t!5iWM(d)OI 3CWv2J A^gsFOl, 

^o^^H2^^l:K 

aH;Cllg:#£IOIG|H(SiO,*g£|OIOIE£| 5j#:?2E^H01C}i£ ^O.) 
ITO 

SHiS 60£(ME^^0^3Q|EI) 

=gEiAii2!, cioiiisiieEii^ aatFAia a) 

^H?i(Hi 7;irg:7K yo^2il:h 

R, G, Bej gAI 
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711 ^^fcm; ^i&i^¥£i^'-i 30^^*48011 wi^ M.^^ nA-^mkm s 3 ^^.fflisv#s 

i4)73I^Al:W|^^ 





Msi^ am msi ^^o\i} i^tmm afs^hif. .8ga°j.^«s, ssei^inEHiriSGiLreiifl^ 

4^ ajQ:. ssEidt^nffliogg AFgsf^ s^^> ^saDs.;,. ^aoias^; saa 
n^-cHDiaii, asai § sg^g gaoj- ^qioh o**,.;^^ ;°:?i«|g# £Soffi-, a- ^im ai^q^^. 

E#f ESyO. 3EJB;Saa&KHI S^«>^ □^>iHM ^AIS^O^' MW.:iiMl •^cl^•S^ 
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(HI ?e^?JAi SilXI^iMp ^^TJ^CK 51^011 mm\0\ U[±B. ^^2J «gBXHge XHTit^Q. 

A^gof^ 2^^, sm^. se, 1 ^'^2.^ "cgH^^^oii ^:?i;ta^e 5{S£5£]ck 

(nO)2J ^01^, «gBS eSIJ^' 2^^(101)011 ^^^XHg^41 #2AI?1£ SSS^Ofl 2JtHAi 

m o.05>«m-o.2Air2j ^Diis ^^§^^A^, ^3(no)i lAm-ZAmgEsj ^ois ^^t^a. 

(1I0)3F2J «|°|XHS^-i?Ofl CHt.^ m\^m ^goFe SSOID. B lEh^D^x^eiOil A1^, ^^y\±^M 

m±m t.^^^ A^§*^Q. ^^^^^^mtmAisi ^'■^^leFZiDfxiEis ©ras CH:?i^^i:?mK)iiAi2j ch 

mt.^SA1^ CF., SF., CHF, 1^ M^t-CK 

^^°iXBe^ °§x-iioii CH5^□1 5901 §c^:?i ^(^ai oibi^xl ^, sitf^M cu^xi his 

S.A\t>0, 01 ^S^, lEIOlQIE, ITO, SiO.l ^9WI W^AI^ 71^^ SSOil 0101 M 

ITO, SiO.^e SStt 7l5.K)fl CHoHAi^, gS?a?;HS(#£l01Il!fla^AIEI25!!(Hl lEI^EI^!ja^A^#. 

Q^2|^ 0^3 goj 2!:4^^oi osjijQij i^H^^ S^^'-OIQ. OI^IOIIAI^ M^iTOtfeMSAl .CF.l Afg^Hl, 
^:?|XHSSAi MElOiOlE, ^7IA|jg^Ai SI0.:2F ITO( lndiura-Tln-a<idejm AFS^Hl "SiQ. E9(HI .SAm^ 
01 2\C[t}-^W\tmM~. ^y\MS.. ^y\MK9}5, S^^^^J gEOil. 3 7:^01:?^ giCK 32jaL. M 

^mmmoi in^cm^ s^^»-or ^scKuiaths^^ SQ). oi^oii Lmcn ^ym^^ ^^m 

of^ ^m^Xm[^)2.^ ^S^- 4^ SICK ^ol £9°i s|5i^^b|(CF4/CF.^0-75%)M Algu^S:?!- CH:?!^'^ 
0|^^2J Al-^'DH Bj^rHAi. g^TlltfiMm 5^^?^^^ t[0\ ^'Stl HImS 2^^^ME|-^D^ 

x-iEi E^ [H:^l^^ME^^□^7:^Ell t«?Ltf. oiiM M9 £8B(Hi ^Alo^^OL ME^^D^7:■^Elo^lA^ 

y>^, oiie MS ^^a, Il^u^^, ^E^ti^, ^^mtm. □mis^ui^, stiisf af^hm. g€ 
em oiEi 5ig:?i^BhCF. MEeoFx-iEioii mui n m±7\\m.'mii\ 

-5t.Hd|M..°Jt8A1v£9Dil,C[l'EFAl .S^^^S^ a.hS 59^iEI9F tSoJ^^^ 

H 593?i|E|0{| SH§.«S(2^^:(10.1).2J 73911K "c33(ljO)2F2J ^»-°^xa.g2H0il L\m SitFE'K,. 

^^^^^^S (E8C, E8D):::^^°*^.^SSS. «cg3(nO)S MEIAifoj. 5^^^(101)011 y>:°|XHe?t|(203)m #51 
ofOI. ^'■^^m^iS^f^ ggOIQ. ^^.5|XH^.^-i?(2G3)ej #2^^ 7F^X-|E1 SOil 2|mi gDH^^M -g^^AI 
?I A1 ^^^^#(204)# ^.^*1CK ^^5|;^H^0H^ .^^S^AI^' 93311.^^011 21*]- 210r HUr.SishQ-.- 

?JH2!^»-^'0i! 21^1-9^^2] 2J oj^lOfl S2J2j,'?tos^^e*Xflm SS^^^^ Si-H. ^Y^m =S!E10ir.Ahga~ 
.^^21 .§:^I01IA1 #201 ::?h^3F7l tlflfOIL)-. 

SEBCOil iXl^h^Or, ?J32!^. :?j^^IH(202)^^E1 ^^^^XIlS?^!.(203)m ma(101;)S MBiAM£i :£^^(1G 
1)08 M:gm.. •S^lf^; 7hgx-iEI0i|- 2J$}|A-l Jct^dl [IHOil. ^JSH^ ^JHiS £1- ?>^H^ ^KIK ?i5L 

'Si^::y\mM.^^Ei/^m.my\ ^imi^.m^*- SE^h.^ pc om[0!Q...53x-iEioii .2jtHAi «ga(iio)2j. 
^»9-"^;^9S ^^^xi{e°-ii (203)011 cHoFOj^^^rbism^M EQ. n mi^o{i; #2Aioii^ seooii ^km 

:^0\ ^»-°'-#(204)2j ^J31101! HIisrIl'AI. Qlf:2j ^»-5|XHg9l1(203)# ^#AI5qE/.59S^0r 

^"(203)01 «JH(HO)M yCHAi ^^7:1 o^jj, S1.2J ^jxlOlI #Eh^^ ^Eg #S^ip. ^^S^JHg2H#.*2)A| 

'9m:.y[mnEJi m\o\ Bm^^m :§^'M?icY: Eeooii sai^f^oi 

e?q(203)2J. xl^OI ( 101 )2J ^HFE4:0il ei9^#(204)0r 01. OH'. S 3^^3(100) 

01 •2^^(101)21, ^HF^^s xia^g [OES SBj^EIEIOI 5S2BS ^^H^#(204)O| l^Hih 
•*^ «JH( 110)2] g^^m E9tHI SiOlAi .^E^2M:2*^^I ?1X|.X| . <5^^I01 ^9,.^^»-XB 

EL-?it(2D3)br SH<110)2i ^«0ilA1 ^EW^ ^^^^W &29Ai CH^^. ^^ti" e|^)JiE ^^^^#(204)# ^ 
S-S- ^ 2iEh ^»2fXBS?i?(203)2J .g^^:.SS^2J ^°[#(204)2J ^JI07F MS QAm-ZfioS 

. ■HEIH, ?|MS!1}^:2SA|^« EI0il5;2!^^,OICHE -^01!. 2jt^ 5^^45011 . ^j^'fOI SaSF^ .^'•aOIOiE 
#GK E|01I^S!^^.0i|A1^. ^^Um ix^HF gr2x-«:iAF:7h ^HI£|Oi ^^EIOI 2iCF. ^^^4'0{1 ^exii:?F # 

-saoi 2^^..^^2!xii>iiAH)fl gr^m m^myy^ keg^Ei ^ij^ioi 

£gaa. :?i5^^^oii 2itB ^mt\^ ^^^oiiai^, hi^sh #^«2is a^^oii mmmy\ saaoi aa. 

lae SSAI5»lAi h-&2a^2J ^gfllg- UI§AI?!AI ^^4SAI?t 3 xO^l^Oil 2I$HAI SgX-lIM S 

^St^ 210IQ. 7FS0il 2J?iSSa2] SgOl SOiiAl JllOil55Syj^»OI dl&5!SFQ. 

^ym urn mo\ s ^aiosoa 2i§ra., g.4i7flatmoii ssaoi- as ze3oiiai MEf^owsii 
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^ 2iD. no7\. E90ii fiAltL^ ^^oii [oew ssf^^j gs^i sAisf^ ^m^m ^mm ^ 

21 S§g TixlAI Sr^H ^321- ^a^^SS^BJ M^'U ^ 2iQ. Ol^Oil SJtBAI, ^ 

(5)X-il5^A|Dll 

a'^'-S^J X1154'AI(W1^ 2#q?5S ".93^ ^^ti" tlii^J ^••°rg^^^^011 ^iOIQK ?7|XBSS t\ 




ggqvo^XI ^'^I^^L^sf^^CSiO.' )OIU HIISI ^'El^l 0|gu^^ ^01 

J - ^. mEh^^;>|j £s^(]0l).7^|2 

J3^, ^^aiOI31i, 

_ _ \2.E.^ ^AISQh 

(120j°J ^01^ ^^e[#(204)2J ^01011 CH^^§e^^ S^I^h bUr^i^hCK i&^#°t(120)^ ^^^XHS^^l (203)iF 

01^^ gse^ stf^oi ^£°s, ^^°i:^Hg^-»(203)oi nm^m 3h#°^(i20)£j ^^sh^^^^xa 

..^^j. ^^^^ 

'4'^#^^^S(£10B):: ^''#^.'SS§^^^h#^^(120)2J ?|01! "J34^#(12im ^^^fe.^SOIQ. "J3^^#. 
.(121)°J OtH^^At^ ?;i!4^AI 011011 A-i §71^ S:'lXl|gM AF^tlQ. :^Hfll^XH2|- ^^t\~ 7Vst\ 
Q, "c934''#(121)S ^3M ^^t*- S^Oll >:!jE_H^s^o^ ^^tlCK eiiH^GIU ^SEIrirZlM^ 

^ SiCK °]4JISe A^5^^ S^^, £^2-. ^ ^.'^JSi «g3^ 

-fe^Oil ^:7|XI|gS ^SSE5t^CK 5SBI^32HEI^# Kmt\^ ::^iS3il, :i:^Eil013ij., 

SEi3g/Q0131l, PSSD e ^S^J ^3^^#(121)21 ^OlOil 5>^JA1 ^::?IXHgM Ei!:^|-3; 

3 ^lOil £ll7:i>iM#M £5^^CK 3E|3 "J3^^K)il S^^JAI □F^31 ^'AI^Hl E1!X| >^MM .tl^ t^^^^ 
S^AN "cg3^^»'01I ^^^J2! aiA|>iEg yZJQ. Qilg^hOl D^^3 Om^i «c33^^#£J U^m 

M7\Wr. 193(1 10)2J . ^01^, ^3S MEW^i ;:^^^(101 )0{| ^^5|xeg^# #2^1015E SSS^Oil SJ 
-^HAi °i2of^ £^^01! ^»°i:i;Hg^OI ^EIU^AI Sr^S S^HJ ^01^ ^^^TQ. OIIM 13, :?^^X■1E1^..- 
2J ^^°'-#(204)# 0.05/.nr0.2Am2] ^IHIS ^^3fHSv .UF#^^( 120)2}: ^34^#(121 )]l|-°l iiT^ ^OIM Iai? 
'^2/:fi©3E^:^^t^a. 

'7;ii:7i^s(£ioc):^ a "J3^^#(i2i)e- □hi^3s ui-oi ii-*^^^ ^SOIQ. .^34^. 

#.(121)^ ^71XHe^Ai £ilX!:^M^Ai .?5^g9|.^^l.eK. [P-EW 011i!;^HSM A!^-t|i^:£SA^^ ^h#^^(120)E^^^ 
>!!E-q5jo^ OilS^- 4^7^ SICK 0111 ^34^.#(12I)# DIE! OUgti" ^M^L} ^^ol3, 

HMt^AIOIl :^Mm HEIOIOiltl^FS:?!-, .oh#^'-(120)OI SiO.S .a^£IOi :°i^ S^Oll- 011S?i|0il.. M^^^ 
AlS.^^01 .^401iS^|Q?Kt^i:K: dl JHEIOII ejtllAI S.3^^#(121)0ilAi DF:::::3E10i sib "J3S. 
lg.S^: .OI£iSJ §^#°[(I20)OI SlTlSD" 

}E^•?^£|^S:(:£J0D)*^^E3x^ElS§S ^Str ^^It^OilAI MEK^DFx-IEJM ^Itm "c33^^3(100)]lf-_uf 



ITOal-.SiGrS. i!^^[3; 3 JES^^HEIOii SltflAI ^^S: SttS. ^§01 ^, £90fl 5Ai:e(S0|, 

•-S'tl-^Si S£ St>^0| 2iQ. Oi mSOil iSxHEIQil 2jtHAi., 3^-^3(100) > e^#5^xa 3^^ 

#)(120): SI S3^^#(]21)2j ^SF«21 rbgH^«3>*=^3&h#S3>S34^^S3.j OlEra oh 

^ ^^HS X3:x-lEfe 4^ SiO; . • ^ • 

^^^»^^S§'(£10E/^1^ ^K^'^^g§i '"J3^Fmi20) SI ^^#(121)S^ MEiA^-oi i^¥(10!)(Hl ^. 
°|XHS^-^(203)S ^SolGl SSOlEl:. 01 ^^Ait.^^.S^ «14^'AI0IISLrSgt.^?f6^- 

:0|Q, H|'5fl;jg.?i|(203.)£| :7l-mx|.EI EOil SJ^BAI gEW^Mm S^^AI^lAf ^^.#(E04)m 

•"S'Stl-EF. • • ' ..... 

siOEOll 5Alt|:^0!, ^32!^ 9|S^1E(202)S.^E1 ^►2v:^HS?il.(203)# «c93^ lEiA^£i £s^(^o|)(}^| 

M^if^ ?^^x^El01l sjtHAi M?^Gi [mofl, ^wi^ si.^ ?>^^^ ^hif: oi. ^m^: 
-4^71 oi^offl ^HAi «cg3^h#(i20)2j ^]m\ ^mm '^^\.\^\^'^t\L\: #2aioii^ sioeoii 
.^iAisi^oi ^DflOii yi^HAi Qifsi ^^°^;qig^-i{(203)i £^^^oi£, «g34r#ci2i)°] i3§ 

^^01 ^^gtlOi ^>°^Xf|g^-ii (203)01 «J3S EFS^I 9^3. S32J ?|x|Oil ^^OF 1373 Ai ^SSjq^. ^^^^Xfig^i! 

# %m ^dhsms §^'ai^ii:k eDHS^oi s^^h^s/ai. eiofoii saiuk^ 

01 u|m;;igoji (203)21 a^Ol ^±£13, 2=^(101)2J ^tiR 53(S4)0il SiOIAIEj "J3^h# 
(120)2^ g^t!- g£21 ^JJilSJ «»°^#(204)OI ^«£!Q. 01 lUI ©3^53(110)3 5^^^(i01)2J gb^^^ 
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(203)01 "J3§h#(l20)°J ^^OilAI- ^^%tm ^^O. ^^Bitm(m)2\ ^^5|§(204)0l CH^^ 

^HflS ^^^^XBe^-i? (203)01 ^Hof#(120)Si ^^SS 5!0iLf^ ^'01 SCK 015 oisflAI LH^^ 

3o,^h «|0|og ^^5j#(204)m ^^^^ 4^ SiQ. ^^^^XIie^(203)^ ^5^ej ^^°^#(20 

01-71 ^lofl §my a-oi o^s^ ggM tixiai St^h mo\o\\ sj^hai x^x-ieu ^' 

(6) Jfl64'A|01l 

B 73164'AIOtl^ XiI54'AI(MI2h^ ^^S^S 2#^^5 "JHM 2iOID; 

SEHA-HF ^ ^m-\2Zm B M\m2\ SAI^CK B ^AI^EH^ ^"-^l SI44'AI0II2h § 

^^#^^..«JH6^#0il CHtHAiSI XRgU ^))«0il CHo8A1^ 4^:71 lU SI Xfl 5^' A! Oil 2^ 
§F#^»S^S^(SE1IA): tm^&S^^. ^3^^S(I0O)0il 5j#5V(]30)m ^gOIQK 

Ms^ Mm[ §m ^nM tm^imm s^tiQ. 

hil^gg(EnB): k^^g^ ^F#^''(130)# "cyB^^KHI 5>?JA1 ir^4»^F^^S0IQ. ^[#^'■(130)^ 
.^•-^.011 «JH^^H)1I ^^^JAI 01-^(132)1 ^xim. tl#2t(.i30)01 01IUX|.^O|(HI ^5HAI St^Ej^ :^HS°J 

^H^^S^Oil l!m ^]lfA|?lI2, XilTiS^Qlj ^'M ^IW^IXj Sr^H^ Qh^Ht^CK oh#5f(i30)0| 
OilUXI^OIOil SIMM M7\y[^tm ^^£1- X||g2j SHS^S^HI.^m ^l-E.^eH2, ?:il71S^011 

^1 ^2^A1?|£^ 0I-:^3t^CK H ^A|0110]|A1~ "J3^^#M Dh^^iH^ ^fd u^M (Hl^^f^ 5101 
OH-IBK ^^#31- ^^mm ^^t\0\ m^-U:^ Si^HS,. ai#ail SiOlAiSJ "JH^A^si. AK^oil oiOiAiBj «g3 

Qs^ii ^fe 2i0l y\^t[Li 01 "J3i5i#2j 51£S ij^-iltJ-^SAtiv ^^'mm ^"-^fl 

4^ SiTir^CK nan, aiOIT^i^ e2J OilUAlSOil SJ^BAI ST^SJ ^^^M A^goO tSthQK 

(Hll|gg(211C):01ls!§S^. bil^IOl gt^S S^#.^^:^A-| 5^#5|(i30)m g^OjCK bi^W. 

n[±B. ^' ^ilTiS^^ ^h#^''(130)# .^mm M^t\0\ M7\t^Q. OllgS 5^#^H130)o^A-i SIC^U 1^(4' 

D. . 

6^#^»««S§(£UD).: aJa§^§(l30)§ .SOiAl 6^Se^(i30)m ^^m^ SSOIQF. 

71 ^>#W30)2h ^^$13. gHOll 2|$||A| 2,^(1 31 )#. "g.^tlCF. 

h:l^^g(SEl lE>:-: >E;l^SS:s:.A^^ 4^#2J .^a^^W. ?c^fJA-J hi^\^ SS01Eh:v.-^^#.°|.(131) 

^lOil «JH4»:#BJ ^Ajoii o^^jAi DF^H()34)M -^^#^^(131)01 OilUAl^OlOll SJtHAi StF&l^ 

XHSHJ ^H^^S^I)il .^# ^2FA!^II1. XilTiS^Oil ^3W?lX|. Sr^E* Dl-^Ht.CF. ^^^^^ 

(131)01 OiiUAl^OIOil ejuflAi 7;-il7i:?f^e^?i| ^^EI^ M^S^ "JH^^S^SJ 7:Fe^Fn, XilTI 

SS^Oil ^3hA|5'|£^..5K5i D^^iiHtCK ^•"stt Hf2i- ^01 B .4'Ai^EHOiUi^ ^3.-&^#(]31 )2j S^*" 

■m p-sTij ui-oiE aQ.: nEin, iir^ aioiTair e.Hi oiiL-i?:is!Oii s^^hai sap m'^m Mm[ 

oii^s§(£HF>: oiig.sg.g/. hii^Eioi ^m^. s^m. ^^::^ai 4':*°,'-(i3i)e: imm.^ ssoiq. 
Dh^H .si ?;i!7is^^ 4'-#^^(r3i)^ e?:-iiM A^g,^ioi TifTitHQi:: oirs 

OmiHM 'Afel^ S^Olfe, Oiltl.^^^Ai #^5^55^^^>:»# AFg^^CK SE^. EEl-OIOflUm Al-g^FO|£ 

3E9?:-iE|g§(E12A):. a^x^ElSSOirW^^ THIB^'AjOHah §^t^^^^^01H5.:^.Se ^^"^KIK 

3 i9x-lE|.0]|.;sjt|jA-l...«g3^^3(IOO)", ^H5h#(i30) a' "c9a^^#Ci31)°J 2!5F^H]":§SEg^ riga^ 

^•■^'^^SS(E12B/12C):^^°»^.^gS^^35F#:(130) ^ 6^#(1310£S^EiA^°] £^^(101)011 ^l-SI 
..ae2H(203)Mr^S§FOi ^^mm SSPIQ. ^^SJ^SSSOII CH^Ai^ 6^:?! ;«!54'AI0P11£F si' 

^-^^?iti' ufSF ^a-oi: ^AiMoii. ej5F9, ?:?ixB^2t "jHOii .M:ii:^imim.cHi ^ 

SEIOl ^SZJOlIAi MEEOraEll tSt^^S/^N-, ^34^^: Si .^H^^^BJ ^^AiS .^i^^^OI 

^OhAIE^-^g^- 4^ SiQ. "c^H Afxi- SB ^59]lh:BJ .^^ ^Aieh3A-l, ijtf^ ;q|011 

mBAt gEHEf ^01 Ef^^J S§m 7l7:IAI .Sr^i2 lEF^Dl-xiEISJ ^ii^^ Sj^B:Ai 59x-iElM^A10i|. 

:SSAia.:4^ 2iQ^ OI51MI. °JoHA1 ^^°^xag°JiO| «JHM ^.m-^iEl^^^im ii^AI^E, ^mM.%^^'M9\. 
.M^U\^m ^':^\m 4^ SiQ:. ^31 5^t^ §^m-4^ Sin, ^H^hSHF QI^ 

^ 2iQJ2. eh^. LFEftfCI-. 

(7) Xil7^A|01I 

X1I7^A101I^, SAISaIOII i^B^AIODM ^^o\0\ XlliS SAISxIOil ^^^^ 510ICK 
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01 SAISt:!-, ?t|ElM OHM^^^ SAIS^IS Ol^Ql^t 2!^, □ m^=^^^ ^^tJ" £30ilA1 ^St.^ 

O), £13^ Ol^Oil ^^£101 Sf^Sl *^ ^gSIOI SAim~ SS£. £I4A-14C^ 2|2t S132J 
^^1^ A-A WI 2i01AI°i B-B'Ofl 2i0fA12| 9S£, §BS C-€*(HI SlOjAiej B3£0IQ. 

01 ^-^Em OHM^^« SAIgxId)^, 3 ^^#^L^ £32| 22^ S^' S§5^73°^ om^sj 

SOilA-l ^»0|5^Q. 

s^4.(7)^, a3s(bank)^s MSi^ei £^^^011 ^^£10i °iQ. 01 ?g3#s, §^#^§951 
(61) S ^^#^^S^'(62)# ^#^F0| qi^tlDi SiQ. 01 ©H#(bank)2^ X-flSOil 4'AI^EH30| ^g^Clf. 
3 M^U ^Om^ 52?(H1 CHoBAI^ ^A|^EH3]2f ^'^tm ^^^XHg?i|£^Ai~, °:?|a^£i^l7;||S7|- 

AF€SQ. 01 M^m "cg3#(bank)H^ S^Ofl MMA|?|I2 :?fg*^£S-<^ S 71 43)01 § 

^^Q. mm #2, ^^(43)01 O.OBAtn-O.Z/^Bi 5l-#^§S5|(6I)2f fe^#^13°|(62)l 2^ 

21 O.ZAm-l.O/rmgS, lAfn-2AtiS5E^ EIS^ ^^IIQ. 

££t.^ XillTFT(20) Si ;^112TFT(30)^ £7 £80il iAlUfSOL ^a?>^2J e^S^-il^^Oil °ioBAl ^^£101 
SiHK ^:?|&.Sx-i|H«43)S^1^, oi|7K)l| SJ^JAI MS., OlIP 13 -lE|JrOy?^!tlly?l!' 

(PPV):?^ Aj-^&Q. 

■fer^j. ^«oii siOiAi, ^3#(bank)^ ^y\^^^xm^(2[n)m 935!!g>^Ai(Hi °i^HAi #2of:?i soil 

•^AteEH2K ?,^'':£^ M^tF^^M tJ" ^EfZiDhx-IBIM ^Alt^Q. OlS 

oi^ra. mri:?li^(4l)> =th#^'^3#(62)> ^^#^^3#(62)Ea ofe -^AiS ^:?|ot5E*IIXHS0il I:H*^ 
SthSOl ^S^Q. 01 S °i^^01 ^:?l^i-£x-il7:HSm tJ•^t^ ^^^^:^B^^-i^# ^H#(bank)£^ ME1Ai|0! 

s^wi 3^^^ #SoioiE, tmmm^ms2)2^ ^ois ^^i^^ej^a ^•-(43)01 xFasrn, ^y\^^^m^'mo\ 

Sm^^'Si^ ^^Xl^^ 4= SiH, S^^*]■ ^:?l^^SEx^l^''(43)M ^-S^*: 4^ SiQK 

(43)011 "^^myy tf^ ^MOI S^HS, OI^Oll ^^Si^^l^^AK40)BJ SSEIH, ^»-°»Wir:4iA|- 

(40).£| iiSI^OI 73§1-E|XI3, 0|2h g-^ SXllM HHXIl^' 4 SIQ. 

^£*}. B.-^AIOIIOilAi^, 5h4i3^(4i)Hi ^«S^ £sxi|01tlS(50)2j S?112!^(35)31- 5;H7:|^. 
OlIE ?gH#(bank)d| ^^.ElU, S?113^(35)3I- iPHXl^ S^Oli^ ^;7ie^Ex-IlB,''(43)OI ^^£|7^| S^^Q. 

5F:ia^(4i)2i ^goii°i ^:?iarfflEO 5^(43)01 ^^sq. oias sm^Ex-as,'- 

(43)# ^StJ- °f^]JllS .SXI^fe R°l£S siQ. 

S£tl\ ^^^^(3^)1} ^7WX\^ S^Oil "c33#(bank)0i 2i£3, 01 ^^OllAiE CHtJ=2!^(op)]lF^ AfOlOil 

oloii y\^mM u:;fAi srn ^aioii :?ioiew a^^ciK ojEit]- ^aioii 7\mm Sr^^ ^^oiiAi ute 

^ SAISOilA-l Wtm m ^sS^EHI ^ SlCh USHAI B ^AI^EHOIIAi^, SEH£F 

^hS^:?}- Sr^. ^gOll "J3#(bank)e ^^^hSiCK 0|S SM^S{!!(coin)01l 2^ 

:?F 210l .^^7:i^» ^ Sin, Se3.S>^(coiir)2J SOhXlTfl SQ. 3 ^lEAl, .^-1^3^ 

SE*^, .S32!g,^^g Ah^l^^SAN ^^^^ UirOl ^y\^^]\^m ^SEl::b3EHiIl 

nE|3. "J3#(bank)# ^^2J EjlAI^^Oll 2J^HA1 ^^ShOlS ^L[. "J3#(bank)^ DH^^::^^^A1 
Q\mm XAIg^Dh t^^SP.. s\ ^Al^EHO^I -^^^^ ^-ijElH DHMq-i^^ SAiS7j( 1)011 
Al:^i CHt»;3^(op):?h^S:?!EK10)°l 53^011 SiOlAI ,if:i(7)£J 213011 ^^EjOl °i2:H^,. CHt^S^ 

(op.)6iiAisj ai-Af^oi cHHitfM T^^FAi^ch n^Ui. ^i^^^m mo\m\ 7mm-:^^^\^ "JH#; 

(bank)S:.^^SJ SIT^I^iES ^^*>D3j .a3S(bank)g.. mm Hmm-^^M 7\^Mm5:m 4^, SiOI. 

'^3i(bank)Gi EilG|Ei>dfei9) S 5A^>!(gate)Qii CCIEW, S71^^S^^1^^(41.)MQ ^^EIH. 0121. 

Oil CHt^2^(op)D| .^:^£|Oi CCfEUI ^H#:(bahk)0r^XHtJ-i£^^ CilOIEI^ (sjg)Oil^ ^ glfO| 

71^51:^ ^^01 ^xisQ.:^, aioiEi>5(sig)i2h cH.tf^i.^Cop) soiiE, aa#:(bank)oi mm[ii 2i 

QilOIEi<:!l(si9)0il, 7l^^h^ gl^l '^m. ^KDhSQ.. H ^3K '^'^tfe(3,.4)2j^^5FM. a^Alg 
:S£t}. ^a#(bank)^:^71»S S^^IXHS^ Ol^.DlS: 2#^iS .^^.£101 SiQ-.-^^lXHS^^^^))!! 

7h:^fflS SHse ss^hE^ t^cf3., z! Aizwr^eiAi ^^jxtes oi^ois .^vg. pbcvds -^hs ^ 

:2}:^^ .§fi71- 2iCH. O|.2!.0fl: miOt aiX|>i:MU ME|OIDrEe,»- §£1, S7|Xf|g^. dUa^* ^WS H^# §«§f 
.b^aOl gOIsICK g .4'AISEH.H| aa#(bank)S 4^#^g3Sv(62)m. W^^MJ} =€OIS^ •S^ltfgS :?'S 

E£^ 01E^^^ 2#^5S.m3. S7|aKE35il°|.(41.)s. °:^1XHSS :0l¥012 uf#^^3^^(6i)3F^ SmU Si 
.7:13, :^9\M.R^. 01^012 .i^^S^^35»:(62)21:^ g^E 2i7^| SEh,. □ 1'2K.. '^7I^^Ex-M^^.(.4i:)^ ^71 
^8S^.^^£^0^.2i^=•A^g.^g3Q^(6^ H^^A|: ISftliq.-^^^HS.; ^»9f«^i^^-7:K40){HIA-IS 

Eti, B'^AIQIIOI! ^5F3, ^S71?H(iO)^ ^^S^ (SAI^(H )21 2|^S^)0ilE "J3#(bank)0! ^^£1 
01 2iHHS> W\Em ^^5lS(3) S ^Ah^ ^^tlg(4)E «33#(bank)0ir 2J?HA1 SOITyj 2iQK CHt/ 
a^(op)^, ^OIE SAIi^dDOil ^^£101 2i£3 Sg^hH, 7SiI^S^)}W ^S^' gfi^h giQ. 3 
CHtfa^(op)# Oh^ ^HBEIS^S ^«t^ S^^ 5>§ §SE7^ UBUTaSS,. ^e^Sg^DW 
CHSR3^(op)OI ««£|0I 21Q. S ^AjOflOflAi^ Olg- ?§5|^g?^J)^7l .CH*fS^(op)OI SStlOl 
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5is(3, 4)0ii eifoi ^ s^^hs, :?§5is(3, 4)2j ^sn 2,^±Aia <^ sin, T^i 

^1 ^-iJEIH DH^^±^ SAIS^KOOfl S^OiAl, ^AhdsQil ^oBAI ^^A^\D\ X111TFT(20)0I 

L1IOiy>^(sig)S^E12J 5^^^>y2:?^X■il 1TFT(20)M ItHAi Xil2TFT(30)£J TllOIM^li^Ol )0{1 
ej:7^SQ. gAIOil :^nTFT(20)l I^OAI ^Xjg^(cap)CHl 7I^EIQ. □ 12^, X-il2TFT(30)0| S 

^^2.^ S^^l S^QilAi ^7|o^£xlie^(43)0il ^^mn SCHICK C[fEFA1, 



gSM Xil2TFT(30):?h S^E^^EHg £19 H^Xl Sr^Til ^Q. 3, 7ai2TFT(30)SJ TilOIES^S, 

2TFT(30)^ ^^^EH ZiCH^OIQ. 3 ^HK ^^l^^^AK 40)011^ hsu, 3 tl-^^ g^^^EH 

.3CH£0|Cf...0| ^^EH= AB.SS.5^^^L•aOIE^:?^ SA|.§&(cap)0i|..:?l^£IO|-. 7;ii2TFT(30):?h-S = ^^£HS^^ 

(SAI&Xl^ XII 5^^^) 

ChgOil 4^71. ?HEIH OHM^^i^ iAI§x|2J Xfli^^SOil CH^BAI SISA-IBC LHXI £20A'-20CS &5 

o^^Ai ^9*CK B SAIS-^IOil X-I154'A|01I°I ^^IT^M ^gAlgJ 210ia. 

o^£Exll#^SS§(5E15A-15C): ^H. ^S:?IS( 10)011 CHo^0l. [DEf,. TE0S(El|eE^0i!SA|^2h)OIU 

S 01^013 uF7:iS25v(5E9{)il ^^)m eWSH^^HJ 59011. MEF^SOl-CVlS Oil 2JtH 

Ai 300-700^^M^2j H[^Sl'2j ^EI^^J-o;^ 01^012! ^^£^^J^^M^^*^E^:. Cf^Oll HIIS 

^F3; ^i-EEjcll^'-m MEI^EIE^^:^^ l§tFt.^Q. QfMOiL EHEiymOi ^e^«^^ ti^5Ex1I^^^S 

um; 3 ssQi! cHofCfl TEos(E^l^^^Dil^Al^^^)Olu t:^±J[±.mm.z^^y\^^ '5m m.^^^n^m^m ^ 

^flAI °t 600-1 500gA^M2J 0l^0i?ll 7il01^^.9^»-(37)# ^^ti" 

EK QMOU, ^^Ols, MEiMS!, El^^, §^S! M^J S^e^-^S .01^013 ^IHEi^Oil 2| 

^HAI ^^^^ ^ iyy§F3, nom^^(2\. 31) S! TilOlM 2^(31)21 S§^-^.(36)# S^t^Qh- 01 S 
g011Ai^^A^<:!i(»te)£ ^^t^Q. 

01 ^^EHOIIAI, 3^£2J ojOl2# "^CHAi, >il0IM^i^(2K 31)0il CHoFOl Xh:?IStl^o^ ■ ^Eiieig^ 
^^*^Q. 3Ei3 ^^MOI £S£1AI ^^01 xH^S^^^ ^'CK EfMOiL Xil 9^^(51 )# 

^^tl ^ ^^E,^m ^^3h3, Eil01E1<:^(sig), Eai92!^(22), ^m^S<:!!(com). ^m^SdCco 
m)°l 9&¥M(39) S! ^?112!^(35)M ^^t^CK. 3 im, X1|1TFT(20), 7;il2TFT(30) ^ ^X|glf(cap)0| 

ci^oii x^|2#^^^^^^(52)M ^-g^hii,.. 3..#^^^3^»oil..s?ila^(35J[(Hl .^^^^ ^:^D« e^M.^#^ 

■ :^t]Ch OgOil ■7;il2#^^^9^»^(52)2j• 592!S0Oir" ITOS»rl''W'^«>- *' IHBy^W, 5^M#m"WA1 n 
12TFT(30)?J EEll9S^.CHI.:S;?l^H.5: .S^^fOJ 5h4^3^(.4:)).m tFrtC7)nFCF ^,-g|LQ. 

.i^|.^^^2°H^^gg(S16A'-16C): EF^OiL X^I2#^^^9^^(52)2J 59^01) PECVD^ ^:?lX[lg^ 01 

" " ~ " iAI^EHOilAi 

mm M9, 

■4'-#^a.9^'^^^§(E.V7A-l:7C): EKM011 5A-l<:!!(gate) i! Q11 0! Ei>:j (si 9)011 CQEhA1:y^^^^ 
^''('62))* ^^tl-EF. ^#^^921(62)^. 4^3i 4'AI^EHHJ . °7|XHSS . ^^^.th. ..4^«^9^^.(62)2J ^ 
Jilfe, 5f:i:S^^0il ^»^^XHE?il# #^mO|SE' 9S^>~. th^^ tEC^^xr ^^fe 

.WEWilS £1:^ ,.^OIS^^t^Q-. 01l» 19, .S:?l«l-5^X-{1^M41 )# :0.05/^m^a.2«m2J.^^ ^^tlCF9, ^. 




93^(61)01 ^^^Eh. 

d|2^ ^01 dfOI ^f%4^9^'^(61)]ll- ^^#^1 9^^(62)^^ 01^(312! 2#^M2| «JH^Cbank)0| ^^SCK 
.01 m. Lil01EiAi(sig)Oil [[}E^Ai . ^ITIX)^ £IIAI:iiM^^^ g*S2<:!!(doDi)#: S£^ '^^711 tJ-Q; 3 1 
IK ^^ll=iiAf(4G>2| °:7|UHixie»-(43).# ^^^«0f^^- :^3#(bank)^S MEWSCK 

.oF#§§.9^^ 

Xfl4 S! ?ll54'AI0a£F f.^ ?f4H3IQ.. " 
OI^^Oll SiMM. t^±^ 

"a^sHEiaa, ^ 
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3#(bank)^ LH^g^Oil CHmOl ?jB5i!A' :?I^$11E(202)5^E1, ^?l9^5:x^|5^(43)l =?^t\y\ 

goH^oj gxil^^m g^^AI?! ig3#(bank)°J LHmS^^S g^'-Al^lAi ^7l«^£x^5|(43)M ^^*|CK 
D\7m\M ^B#(bank)S 5^x^^^:?^ tlOl ^•'^^^l BCK Gl^Oil CH^KM 

#(bank)Ofl 2i§BAI ST^'SfTil ;?§a3, SISSI^ 5f4i(7)0fl^ gSIUSXI Sr^^CK SEt^, "cg3#(bank)°J 

w^^oiHS g^-iEiMAi ^^e^:qiseij2i goH^^oi e^^ioiAi ^^^^xes?i|2j ^n\y} i^^^tiois, 
XI Sr^:i. tf4:2^^^oiiAi ^^ti ^mm ^xit-^cK 3ei:q, qs^zs^tjs s^^fs s^od^. a3sa- 

2!AF^^'# §1 ^^o\^ S^OICK 

£1^ ^»^^XHg^-i11 «JB#£5 lEiAi^oi shibS^Oll 3^Anei ^JJIIS 4^ 2iQ. 01 ^^ej-XHiS^ 

Oil mnE\m MMo\^. O.OBAro-O.lAmgSHj Sg4^^#l ^ SiCh gS^^#OI ^SEIS 

CKAI ?^H5!lg>^^0ir-2|^flAr-^^*»^-S:?fS^£ • ^ ■ 

^7ie^£Ex-ilS(43)01 ^^EI9, ^S:?IS(10)°J CH^^ 33CH1 CHt.^2^(op)e ^^^101 ^EIH DH^^::^^^ 

-^^^iti y^2^^^ J^i^^^^oii si^ig, ans^m oigeioi ^§bi. s^oii r, s, bihi ch^^i^ ^:?!^»- 

£^^l^^(43)# S^oHI SiHH^, 1SEF21 ^-ilElM OHM^^i^ SAI&xl(l)l Xlli^" ^ 

SiQ. ££^^ ^^'^.^ ^S^" ^ Si^HS. ^^:7I011 g^^'OI ^^^^j-XI Sr^^QK 

□EIH, £13011 5Al3|-~ DilOIEI^ ^gtl^(3)U ^§tlS(4)0lliE ^^£101 SiXlEf, Oil 

TFTE, a^(7)°J TFm- SSt.t.#A|-OI.0iI. ^^SQ. ^tl, MUFUZO), S :^12TFT(30)0fl. CHoHAi^, ^ 

^»oi Ns> ^ifoi t^^oi. mom cmmo] psej 21 7\^tm°K oia^^s as ^^t^Ai 

^£^X1°| ^^SHS TFTl ^^sUl 2i^HS, 3 SSI 45^^H:K 
(11.21 Q^^^OII) 

HEIIl, g^tJ- 31-4901! :7|XHa ^'S^ XIK-^X-ilV^AIDliOli ElSEI^ 21^ OFUH, Oj ^^EJ ^|AI°i 

s^ioiiAi 01E1 ^s^KW ^g^fe 5:101 :?^^3H:^. 

Wll 13, 7317^AID11^ 5AIS-XI01I ^gAI^ ^xflOHOIXISj-, £21011 SAIU^^OI WEf^EiOil 

o\0\5. mo. 01 iga^^SHSAl. 1EF:±U OI^OIS ^3715(300)1,. "c93SAl ^Al 

^Sl ^^XBSS. ^.^a gJ^^Oj^i^B (301)1, ^^s^XHS^4^SA1 5r^4^XI(302)l ^tlCK ^hOfOl^i^H. 
(3oi>SAi^ ^^HOfg , gsLF iites:, HMS^^*- mm ^:§t\0\..^^ DHM^:il:"a^§l-01£ .#C:K 
: ^3715(300)^1 Oil Z»^^0|^XH (30,1)1 Oil 21 $HAf .2^5,^01^ XH( 301 ) Oil SJ^BAI lEi^ 

ei ' i^^(303)0ii -^^^^^ #2tK:k a* il, ^^^^0I^i^'-°1'^XH^- 'lE|^'3:-2^¥0ij g'Eje^ 

MMM 0^9}^ lil.^^^^giEfS, OlEitt ^^Sl .^.gAim..^ .SiCK. 

537HEI^ 1E|-ZD^X^E|0^| t^gEfe 21^ OUH, £90il. SAIerlSdl . 53x^ElZ^2j5FpilAi O- 

:m ^t\^£.^ 2i^- jEB7;iEi^»:^oiEi-3 .^goi 7^so^t^.. oiEiEi & .^*sei^r sioi^ gti 

21 537hS0il °lo«;Ai ^<^7H21 Stf^l ^'AlOil 2ia= §OIQ. tte^A^ .5i5^^1^.S^^^ JJH 

.g^-^7IXfi'SSy- .^7jXBg2l:HJ. A^O|0i^t^SEI^ 2i#..OHJI2, ^Stl XBg^^Oil SiOIAI . £90B SAIof^ *! 
:5F.^21. -M^l ra^ 201Era, Zl'^gXHe^^0^1 aOlAi, OlElt^-. ^^33/^3 7:^EIl• Sigs'• 

0\^^2[ aoi;. X-il4'-Xil7^AI0II S .3 S^OilOil 2J^^^ ,..1E^^□FX^E^^^ BEIi&hES,. ^3. 

«cg3^iS32F°j .^^^m^m ^xi^eAi, stF^xiioiepi ek^^sj ssi tixiai. ^h. 

©32^ "JH^^SShEj atfc^l 2r4*§l-?ir 731.01^^ ^ SiCh OI210B ejoBAi; 4^1» tF4»AI^I3, M^U\m 

yl i,^:iAll-4 SiCK " " ... ... . 

S£^K. 5'A|§7:IOil.21oh3, lEf2DFx^Ellr .5EmF«.^32^:.S3^^32FEJ SjsK^l '^^ 

.^otHi ^sem siEH^; ^^^^xH^"-tioi. "cgBi .aoi>M s^Efe 31 ^71-^:^ -^11. .^£l^ ast^-^ 

.M^ mB^'^m 5AI^^:ll ;^!^- 2iO. .0121011 'Sl^BAj- . WT^ILF ^Oil ^5^0r .^7l7;i : Sr^g. 

Wi^aA!7^:t«^OT ds^i;*^^Aia ^ 2iQ. 

£Et>:>: ^*5|»S?q21 #??l.?|3Sa^^'^=S- *!t^3v ^.xH°J. xhOIOii [^HFA-l y}^^.#l .S?Hi5:[0J ^ = 

2i^H^, 5SEI:i3EHnig gOilAI nBEia011^fitt.SS0i:.|,^^£|Oi a^g£|^ 2]lfl LIEI-tfQ. 

TD^ra, ^^§qi21 a^|2J 49-^740il 7IXB£f ^^Sl'.^'Altl XB 8^X111 i^'AIMl £3011 ^l^^fOt 

•(&)XIlW.AI01l 

a^-S^j ^Al^EH10il -3tt.S37HlS0il CH^HAi £31 A^gB^Ol gStl^Q. 

£22^, <^^ilEEDE^ CF.lEfZSOWEIl S^fOI US? 3^21. 4^?|iaH(53§^ 30inN/iD)21 IT07IS 
iE3 S lEI0|DI£5,^534»0i}AiS| S^2| SiH 5AI*[ 210IQ: 01 -^S^^ laOIDIH, ITOl g30il 
^^AlgJ 7I5»21 S30il OIDI lE^ZS□^7^iEll ^A|5^3, ^OT aSOil CHtt S^^fl^St^^SMI 
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Siroi 900SCCM. 1.09/arf, Itorr DlSf^ SaojAI ^tiZQ ""^ =«;f-UWdJ^ CFJU 





C(%) 


m) 


OCX) 


F(X) 


01:^^ El 


72.7 


9.8 


17.6 - 


0 




63.6 


9.5 


27 


0. 




33.3 


3*. 1 


6.8 


51.8 



EJ.Jl S?i2, Oflf MS NF.. SF. f.2| g^Jiph^ Aff 4^ SiCf. i--<™ 

ls7HlSfe|?i ?fe;^^^^^^°^*'^'™ ^^'^ ^^l#5S!'S o^jgig. 
j(5)Xfl9^A|,01| 




W.»0)., E23C0il SAISfe SSODAtS-., CFyl^^^^l 900SCCM, i[f$| t.O«/trf, SQ- ItorrDian 
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^EI±EI?!l#^<yej DflSAKHlE^M S 011L^M(^^?11 TSffl^HM)^ U^em, 30dyne/cm 

£931 ?JH5«1^^011 SJSBAi IT059LH0I1 iBEiy Se,^K)l£ PQ. a39^^^^0l Xflgl ^ 
£23E0ilA1^, 5iAH«^2^^;x;BgS3(307), ^^^^i^#XBg9B(308), g^Wir#^HS9H(309)e ^ 

A^g5^sQ. 5^AH«vH^^j;egoj3g^^ 3 ppv^ ^^^^ ^^°iHDi) 5iAHA8^^i:jDi(ioi)e PPvoii m\o\ 

m ?J3SAi AFeaFSQ. ^^1I';^HS#?JH(30?, 308, 309)2J MEeOfx^EI ^ElOIDIHiS^^OilAISJ 
4iAI# ^^^^^ S^Oll^ 311^ CHI 2|t8Ai ^^^fOlE ^Q. 

(tO)7;-11104'AIOI| . 

S ^^S2J ^illG^'AIOllOII ^^^^^^^^ a ^^^^*^^S ^Ef^EISI XHi^^SOil. CH^HAI 

Afgs^o^ ^stiCF. 

E24A-240^ ^EU'Eiej XflZiS^e 5A|^h^ SSS^EOIQ. 

E24A0i! 5AloJ^ SSQllAi^*, ^EJ^±:?\B(3U)^m 4:XIBM(M^ DHM^ri::(312)l 5SEI^3EHniaOil °j 
?HAI ^^O. 5H§!= ^ME10|=0I0IE ^11,. a^^S sOlS illSOIOlE #111-. 

E24B(Hr SAItl-^ SSOIlAi^, '^±y\^^^Q\ 500SCCM, EF?J l.OW/arf, Uorr GIEHI 

.<i^^lEe0^x|EIM 1^ ^'AltlCK. 300W, TiEl 1mm, ^-^^F^Slf.. 80ccm, 

m/mn, tij-^^E lOmm/sg CH:^IS'#Ef^DFaEIM tS.slOlE ^Q. <lH^gEF^OraE|(MI Hj^HAi a^^^HJ 
tfEF^i3(13) ^» &^tK2!<^5f)a ^7;iBM#(3l4)OI S^siCK ^4:§Eh^DhXlEI^ 3Eh>i:^|2J 

Ttl^u^Oj E24C0il ZAm^ ^SOilAI^, CF^I^Fiii^il^OI 900SCCM, ilF^J 1.0W/cm», ItorrOISF^ 530il 

M CF.lEhEOWEIM 30^ ^A^t^CK um. 300«l, ^^-7\B^ >iEI 1mm, CF.:'F^^ir 100ccm,^^:'F>i° 
ir lOi/roin, ^^^^E 5mm/s2J ^ZloKHlAI [H:?I^^MEEDh7HEIM t«o|OtE gCK ^!4^^2j ^EF^IiJLS 
{313)#.S;qti- XHS <^7;iBM53M EOMEthAI^'. ^-^3^ 53(315)^^ PHl'^" <^ SiCK 
ymS.^^ ^«oj gc^^,. go^^ <Jir±MEeDh7HEIM tSoFXI Sr^3, CRi:?F;fi^ifO|. 900SCCM, EF?J 

I.Otf/arf, Itorr piEf^ ZEaWIAI CEiWEf^o'WEIM .30-60^ tSmOlE g§ SOiSQ. 

E24D(H! SAmfe BSOilAi^-, ^^1^^2I-3SS3(316); ^^1^^31^«93(31?),. 'g.^l^^lfe^S^JB 
(318)* tl-iiOlI °J35L' ME(319)0j|..°|^HAi &^AI1,'^A*|., R, 6, B .3^21 .^EI^m-g.^tJ- 

Qh. °^S?j3C317, 318; 319)21 WEFZ10fx|E! 4^7:iBM53^^0ilA|2J S'^Z^S 60E Oj^HDIHS, '^^Ol St 

^ DH.^ gineni.DiAiit]- iHEiyoi yy^tm ao. 

Et^, -^^yi m^[^n[ mm 2j§bai o^g932^.2|. s^^'-oi ^oe-boes ti*^ xdsm .si#^s 

tlDi- 2i:^ 1931 Sia^ AFSeirDtE- ^Q. ^^^OIU ^2^*2J tlKI^*: 4^ Si 

.(!V)^iin^.Aioa: • . 

B 4»:S21-;^ ir^'Aio^^^^ ^ ^^^t^-^SDil IHoBAI E3# AhS^fOt 

E25A-25D&V "j3M.-^71§ S ^:?im.21 2#aS ^'S*^ S?.2J sjIH SAlEt E3.0IQK 

.E25A0il 3EAmF^;g^011AI^,. lTO:?i5!-(20)?|Oii ^^#01. eEh:ii(321)-, mO\ mE|0IDI.E(.322)^ 01^013 
^#S^3f S£Et:4^^ 

E25B(HI 5A|^^^ S.gOflAI^: i^il 8-7:11 i 0^ Al Oil Oil A1 SAI^i A^:iSE^ZSDb M'^MEf2EDhx-lElM ^^t\0\ 
m7\BS,^. «c933i:#;^Ef^3^ *^<it^£l3, ^34^f • MEI.0IDIE3 ^^i^ij^^Q. 

E25C011 .XAmte ^^OflAi^; ?j35il§{lE ('326)01! 2JtHAi ^^^^XBgiJ3(A).( 327) g| .^^^''TiBSaB. 
(B)(328)g MSAIli^^;A|v eiS3F& .S^^Oil L\E m.^^ ^^M^V^m. Eit^mK :MEeDFx-|EI$; 

5|xBMa30ii cHti" i/raas (323)011 Ai2i.a'^2rs 20E um. a3oF# ^ef^ss (324)011 ai.^ 3oE'-4oe: 
a3fe'^# #EioiDiES3(325)0irAi^:90E2|^ a 

mom wi E25D01I iAIof^dj-, ^^ertA)X329) Si ^»^^(B)(33d)g. g^Glh gEEDf^Er gEI0|0IE53 
(325)^ a^a3«# EUH 2i£°S, ESOfl SAI^hsoj MEjOIDjES Ol^Oia. "J3g-^eOirAIS 

se§CT s^^saxi gr^ '201. aa. 3au/.no23(323) s eEF:i5S(324)^.s^ *!S3^oies, 
esti!iOiiAi ^be aefEin 1 10x34^011 ai^ gst^ s»-oi ^^^iq. ^:?ia4:Af ^ 

1109} S:'l^*^^# aSSfe 4:W2| ITO^IOII etOl ^SEIAI Sr^£°S ^^&«£l 
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S£t.K g^SOfl ^^^^g, g^' ^F^^IOfl SoifHiNxni wrua hdb- «^>Ht.K >^ 

1 

JlltfJE^ SlSt-Ofl SipjAI, ©37^ ae^c> t, [to{A«)^ ^tSfgSJ ef=n||ig a^SE^ «sgoi 

5 . 
6 

8 

10 

n 

13 
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15 
16 

;tin4t>KH! sioiAi, ^41!, ^^ se^ g^JiMAi flois! ^^ir^s^g ^ims ^gsra uaaya 



M=?^ 18 

xin7tM)ii i^ixHS aAlS5^|a^, oi itAi§xioii [wp m^^nm ^diuioi- oi^oixis sAim sxf:?!:?!. 

19. 

20 / 

,oj-| m H^s^ 01 • a.^^.pji' El y g ^iekhi . sjoi ai / 

-^7] ^321 a 4^01 ^seilH; ei^ss^oi ^^aoi 2i=-^S 

21 

>ia5iiisoii 2i*B m^m mEVd^^t\?\ ?!oh oisei^, ^0121 «j3 s?: 01 ^hoii 
•2i^;^# ^g^\?i:=^-^.5[nHEiye..:?!e^ 

23 

it s^2i 3Eg2j. a^2{bi 3o^;oi.m:7f eie^.. aa:^EiM .^Ai.Ei-:-2it: ^s:^^ .^^^^iHEiyg 

24 

25 

M\S^^ LHAI Xll24t^e/01ii t^Oil I^IXBS ^^5|5HEiyg:7l5M 0|g?hp1 QBS :ii5!31!!S0il. 21SB 

^^^t^ i«Eiy : "S'ssis ■^'^^^^ 

^^•^26 

.Xl!25t»-0jl SiCHAf, 4^71 Clil -^ S= ^3-39^011 -..OISEI^ SHjc-fiXHSSI kSS^Ol SOdyhe/Gia 0Ie^2^ ^ 
27 

28 

HI2?tWl 7Wa ^dlolOl Ol^OIXIS SAIS«. 
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m=?^ 29 
30 

thiij ^^y^ a ss^asHHiAi 4^71 an s 491 93 ssson ch^ioi 491 ^^x^sIM ^ 

491 iSj^EPh & ^35 lEIAifOI^ g^Wl 4^:?l ^»'^^XBS^m gSSI-Ol ^^5^^ ^ 

31 

^=;^ 32 

j-yso^KHi sioiAi,. 491 £9*iEi^ 5.^y[:dM m± s£^.^±tmmm t^st.^ -i^f^M A^um> Q\y\'^ 

M^PIoHHlAI ME^ZSd^ 5AH Iffe MEF^Dh x^Eiei 2i# ^S^.S 

33 

';^^I311^ SES M32m\ SiOiAl, 491 ^'§52!^ i^Tilafe^sOl ^^^aDE g^i. 2im 52!SS*oF^ 21 

gq»l:34 

flI33&^lHI SiOiAl,. 491 ^§5&aS^4i:?tltpg^# S! ^If-^iBJ CHtT M^?ll5F^^s2| ^^SlfOI 60% 01 
35 

;;-1131t^ HI32^KH1 SiOiAi, 491 CF,, SF^, CHF. ^^SSIi^F 
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